ED 095 374
TITLE
INSTITUTION

PUB DATE
NOT®E

EDRS PRICE
DESCRIPTORS

IDENTIFIERS

ABSTRACT

DOCUNENT RESUME

CE 001 938

Introduction to Machine Tool Technology, Machine Shop
Work--Intermediate: 9555.01%.

pade County Public Schools, Miaxi, Fla.

Dec 72

27p.; An Authorized Course of Instruction for the
Quinmester Progranm

MF-$0.75 HC-$1.85 PLUS POSTAGE

Behavioral Objectives; Bibliographies; Course
Content; *Curriculum Guides; Machine Tools;
*Measurement; Measurement Instruments; Safety
Education; Safety Equipaent; *Secondary Grades; *Shop
Curriculum; Technical Fducation; Trade and Industrial
Fducation; Vocational Education

Machine Shop; *Quinmester Program

The course outline has been prepared as a guide to

assist the instructor to plan systematically and to present
meaningful lessons programmed to meet the necessary training needed
by the machine shop student. A beginning course, the four blocks of
instruction contained in the outline are designed to enable the
student to obtain the manipulative skills and related knowledge
necessary to understand and use measuring instruments and layout
tools correctly, safely, and productively. The course consists of 135
clock hours. A three-page bibliography is included, and a posttest
#ith answer key is appended. (Author/AJ)



WELFARE

INSTITUYR op * t
EDUCATION

™IS 0OCumeNnT MAS

bucep EXACT Ly o¢

THE #E

R
FROM $
RSON OR ORGANIZATIcW ORIGIN
ATING 1T #OinTg OF 1 :

us. t:’t“n"gq:uromnuh.
EOUCATION g
NATIONAL

STATED po NOY NEﬁESSARtL\" REPRE
SENT OFFICiag NAT;
N POS

ONaL INSTITUTE of
Educary POSiTiIoN OR poLIcY

.

- AUTHORIZED COURSE OF INSTRUCTION e QUIN

e

rse Outline - 9558
MACRINE SHOP WORK = {ne Tool Technologs)
Sdeceion o Machine Too 55.01
(me“:‘.‘;ime 48 - Quin 9333.

w 8

4

N

%

‘ DIVISIONOF INSTRUCTION®1873

\‘ . . - ", L ' -

RN NS 7
NPT

. R R UL WA U

st b N S e L

N .




- ED 095374

/

S

D A DE Cc O U NTY P UBLTIOC S ¢ H 0o OZWL S

1450 NORTHEAST SECOND AVENUE

MIAMI, FLORIDA 33132

'V/// Course Outline

MACHINE SHOP WORK - IMTERMUDIATE - 9555
(Introduction to liachine Tool Technology)

Department 48 - Quin 9555.01

county office of

VOCATIOAL AND ADULT &DUCATION



THE SCHOOL BOARD OF DADE COUNTY

Mr. G. Holmes Braddock, Chairman
Mz, Wi¥lfam H. Turner, Vice-Chairman
Mrs, Ethel Beckham
Mrs. Crutcher Harrison
Mrs. Phyllis Miller
Mr. Robert Renick
Dr. Ben Sheppait

Dr. E. L. Whigham, Superintendent of Schools
Dade County Public Schools
Miami, Florida 33132

Mecember, 1972

Published by the School Board of Dade County




Course Description

9555 48 9555.01 Introduction to Machine Tool Technology
State Category County Dept. County Course Course Title
Number Number Number

-

This quinmester course enables the student to gain an understanding of the
importance of the machining arts in our society. It stresses the necessity of
safety and good work habits. The skill of employing basic measuring instruments,
tools, and gages is experienced as the student uses proper layout methods. This
is the first quinmester course taken in the first year of vocational machine shop.

Indicators of Success: Students must have been accepted by the school administra-
tion and staff.

Clock hours: 135



PREFACE

The following quinmester cours: outline has bheen prepared as a guide
to assist the instructor to plan sy:tematically, and to present meaning-
ful lessons programmed to meet the necessary training needed by the
machine shop student.

This is a beginning course. The four blocks of instruction contained
in this outline are designed to enable the student to obtain the manipu-
lative skills and related knowledge necessary to understand and use
correctly measuring instruments and layout tools in a safe and productive
manner.

The student must be accepted by the school administration and staff
before entering into this first quinmester course, which consists of
135 clock hours.

The methods of instruction vary, depending upon the individual
ability of the student. Uhon presenting the subject matter an instructor
uses demonstrations, lectures, and question/answer techniques. The learn-
ing process is further promoted by the use of models, cutaways, diagrams,
audiovisual aids, assignment shects, unit of instruction plans, job sheets,
and other types of instructional aids.

This outline was Jdeveloped through the conperative cfforts of the
instructional and supervisory personnel, the Quinmester Advisory Committee,
and the Vocational Curriculum Materials Development, and has been approved

by the Dade County Vocational Curriculum Committec.
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GOALS

The student must be able to demonstr.te:

1.
2.
3.

Knowledge of the vario.s methods employed in the machining of metals.
Proficiency and knowledge in shop safety reg:lations and work habits.

An understanding and ability to correctly vse and care for the measuring
tools and instruments demonstrated and discussed in this quinmester

course,

Proficiency in proper and productive layout procedure.

1ii



SPECIFIC BLOCK OBJECTIVES

BLOCK I ~ ORIENTATION

The student must be able to:

1.

2,
3.

5.

Demonstrate an understanding of his responsibility to comply with
all school and shop regulations and policies pertaining to attend-
ance, safety, and work regulations by successfully completing
worksheets.

List the criteria to be used by the instructor for evaluation.
Demonstrate a familiarization of machine tools, types of metals,
hand tools, and use in the machining industry, by listing their
use,

Demonstrate an understanding of the objectives to promote and
develop safety, speed, sccuracy of skills, and good judgment by
oral discussion,

Determine the benefits derived from completing this quinmester
course in relation to job opportunities, developing skills, and
receiving a certificate, by writing a report.

BLOCK II - INTRODUCTION TO THE MACHINING OF METALS

The student must be able to:

1.

2.
3.

4.

NDemonstrate an understanding of the important part machine tools
play in the growth of civilization, production of goods, and living
standards by writing a report.

Jemonstrate an understanding of various methods used to machine
metals, by listing and defining terms.

Define the basic controllable machining operations used to cut
accurately and to remove metal,

List and define the specialized machine tools used in modern
industry and high production operations,

BLOCK TII - MEASUREMANT AND MEASURIIIGC INSTRUMENTS

The student must be able to:

1.

2.

Jemonstrate an understanding of the nced [nr accurate measurement
through oral discussion, and by defining the systoms used to control
measuring standards.

Ixhibit the ability to care for and use correctly precisi~n measuring
instruments, to inspect dimensionnlly machined surfaces, and to lay
out accurately scribed lines locating predotermined points for
machine operation, by completing an assigncd work project,

BLOCK IV - QUINMISTRER POST-T<ST

The student must be able to:

1.

satisfactorily complete the auinmoster post-test

iv



Course Outline

MACHINI SHOP WORK - THTZRMENIAT:T - 9555
(Introduction to Machine Tool Technology)

Department 48 - Quin 9555,01

I, ORIENTATION

A. Student Responsibilitics
1. 'School policies relative to attendance
2. Safety regulations
a. Proper shop clothing
b, Correct eye nprotection
¢. Accepted safety practices
3. Uork regulations
a, Shop fees
b, lousekeeping
¢. LUse and care of equipment
d. Materials and supplices

B. Criteria for Zvaluation
1. Standards
1, To complete course
b, To reccive certificate
2, ethonds
a, Related work
(1) “ritten test
(?) oOral test
(3) MNotebooks
(4) Textbooks
b, Manipulative skills
(1) Projects
{2) naily work assignments

C. Familiarization with Shop Equiprent, Tools, and Materials
1. Machine tools
2, Types of metals
3. Hand tools
4, Precision measuring tcols

D. Course Objectives
1. Develop safety consclousness
2. Encourage cleanliness and orderliness
3. Develop spced and accuracy
4. Demonstrate skills and judgment

E. Student Benefits
1. DNevelopment of manipulative skills
2. Opportunities for employment
a, Machine operator
b. General machinist
c. Tool and dic maker apprentice




d. Plastic mold maker apprentice
e, Precision inspector
3. Shop program certificate

II. INTRODUCTION TO THE MACHINING OF METALS

A,

cC.

Importance of Machine Tools

l. Growth of civilization

2. Production of goods

3. Transportation equipment

4. Reduction of costs

5. Incrcase in living standards

Mackining of Metals

1. Cutting and removing m-~tal

2. Shearing and parting

3. Chemical and electrical action
4, Forming

Basi{c Machining Operations
1. orilling
a. Making of holes
b. Rearning
c. Tapping
?. Turning and boring
a. Cylindrical shapes
b. Threading
¢. Foaces and shoulders
d. Finishing and enlarging holes
3. Milling
a. Horizontal
b, Vertical
¢. Types of cutters
d. Cutting action
4, Shaping and planing
a. Horizontal
b, Vertical
¢, Angular
d, Irregular
e, Broaching
(1) Internal
(2) ©fxternal
5. Grinding
a. Precision grinding
{1 Surface
(?) External cylindrical
(3) 1Internal cylindrical
(4) Thread
(3) Form
b, ‘lonprecision grinding
c. Lapping
d. Honing



II. INTRODUCTION TO TH:Z MACHIWING OF MITALS (Contd,)

D. High Production Machine Tools
1. Hand screw nachine
2. Turret lathe
3. JAutomatic screw machine

Z. Mumerically Controlled ‘fachine Tonls
1. Two axis point toe point
2. Three axis contour

IIX. MEASUREMENT AND MEASURING INSTRUMENTS

i Measuring Principles
1. Need for accurate mecasurcment
a. Standarization of parts
b, Fits and clearances
2. Lincar measurement
a. rnglish system
(1) 1Inches
(2) Fractions
(a) Common
(h) “ecinal
b. Metric system
(1) eter
(2) Decimeter
(3) Centimeter
3. leasurcment standards
a. Metal bar
b, Light waves
c. International BRureau
d., U, 3. Bureau
4, Limits and tolerances
.  Interchanpenbility
h. Limitations
c. Common terms
(1) Actual size
(2) Basic siza
(3) Limits of size
(4Y Toleronce
(5 Fir
(6) Allowance
d. Finding tolerances
(1) Drawvings
(?Y Ch-rts
(1) Soccified
(&) CGeneral

B. Measuring Instruments and Cares
1. Types, care and usag:
a, Riles
b. Sguares




¢. Calipers
d. Center gage
e. Radius gage
f. Screw pick gage
g. Micrometers
h. 71ial indicators
i. Vernier calipers
j. Hole gages
k. Telescope gages
1. Freset gages

2. Work applications and precautions

C. Layout Work
" 1. Prepare surface

a. Blue dykem
b. Copper sulphate

2. Measure and mark work
a. Scribe
b. Combination square
¢. Center head
d. Height gage
e. Center punch
f. Dividers
g. Trammels

3. Angle layout
a. Sine bar
b. Angle plate
¢c. Gaze blocks
d. DProtractor
e. V-block

4, Care and use of surface nlates
a, Cast iron
b. Cranite

IV, QUINMESTER POST-TuST
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QUINMESTER POST-TaST

Name Date Score

Matching Test Items

The phrases in the left-hand column are the results of the unsafe work
situations that are stated in the right-hand column, Match them properly
by placing placing the figure preceding the phrase in the left-hand column
in the brackets at the right of the matching situation,

1. Finger and haand part company a. Loose clothing or neckties ( )
2. Skewered for 2 barbecue b. ‘'learing rings and watches ( )
3., Scalped by a revolving cutter ¢c. 0il or grease on the floor ( )
4, Broken toe or foot d. RQevolviag shaft blocking

aisle ¢ )

5. Fire! Fir»!

e. Loose, long hair (¢ )
6. Choked tn death at a machine

f. ¢ily towels in an open box ( )
7. Mamage to machine and body

2. Improperly placed tools at
8. Broken leg or head by slipping a work s«tation (¢ )

h.. Operation of machines
without instruction ( )

ifultinle Choice Test Ttems

Each statement needs a word, a {igure, or a nhrase to make it correct,
Only one of the choices listed is correct. TTlace the lotter of the choice
you make in the space provided at the left cdipe of the sheet.

1. Leng shivt slecver sheuld be velled on liopt:
a, Above the clbow
b. ‘tbove the wrist
¢. Between the wrist and elbew
d. At the shoulders

2. 'hen you have to talk with a person operating a machine you
should:

a., Turn off his machine

b. Tap him on the amm

c. Tap him on the back

d. Wait until he stops the machine

Q. /of11-




3. Do not check a job on a machine while it is in:

a. Gear

b. Motion

¢c. Poor condition
d. Bad light

4. If you injure yourself, you should:

a., Ignore it

b. Run to the clinic

c. Go home

d. Report to the instructor

5. Safety glasses are worn to protect your eyes from:

8. Loose hair

b. Bright light
c. Flying objects
d. Eye strain

6. Liquid spilled on the floor is wiped up immediately because it:

a, Will spoil the floor

b, Will cause the instructor more work
c. Looks unsightly

d, Will cause someone to slip or fall

7. When a drill i{s breaking through the metal, it is a safe practice
to:

a. Increase the feed
b, Lessen the pressure
c. Apply more oil

d. Stop the drill

8. When using a vise on the drill press to hold a work piece:

4, Clamp the vise to the table
b. Wedge vise against the column
¢. Reduce drill speed

d. Hold the vise by hand

9. Always remove chips with:

a. Your fingers
b. An old file
c. A brush

d. A wet cloth

10. You should not operate a machine until you have had:

a. The blueprint checked
b, .Proper instruction

c. A student show you how
d. Your tools checked

Q -12-




11. The point of a tool bit should be respected when checking
.. the workpiece in order to:

a, Keep the tool sharp
... b. Prevent injury to yourself
' c. Keep from breaking the tool
d. Prevent marking the work

12, If you put your hand on a revolving workpiece, you will:

a, Cause it to stop

b. Cut your hand

c. Leave a mark on the work
d. Make the work undersize

13. The pioneer of assembly-line methods was:

a., Charles Jacobs
b. Jeseph Whitworth
c. Henry Ford

d. Zli ‘Vhitney

14, The father of mass production was:

a. William Sellers
b. Eli "hitney

c. L. 8. Starrett
d. Henry Foxd

15. The machine which started the Industrial Revolution was:

a. Steom enzine

b. Gasoline engine
c. Jet engine

d. ..tomic engine

16. The machining method which uses a multitoothe! tool that is
fed into or around a fixed workpiece with a single stroke is:

a. Milling
b. loniag
c. Broaching
d. Grinding

17. The machining operation which uses a revolving multitooth cutter
feed into a mooring workpiece is:

a. Shaping

b. Milling
c. Planing
d. Tapping

-13-




18.

19,

20,

21.

22.

23.

24,

The countxy's total production of goods and services is called:

a. American Standards tAssociation
b. U. §. Bureau of iroduction

c. National Standard of Living

d. Gross ilational Product

The machining operation which is used to eularge or finish an
alrcady drilled or cast hole is:

a. urilling
b, Boring

C. Japping
d. Planing

Vhen a tool is fed longitudinally dpainst o revolving workpiece,
the machining operation is called:

a. Lappinyg
h, Orilling
¢. Planing
d. Turning

The machining procedure which involves the use of abrasive paste
or compoutul to obtain a high degree of surface [inish is:

a, Grinding
b, lloning

¢c. Lapping
d. Droaching

The best term to define the making of many like parts is called:

a. Tooling up

b. Mass production

¢, Industrial Revolution
d. Gross product

The practical standard of measurement used in machine shops around
the world is called a:

a, Step block
b, Light meter
c. Gage block
d. Dial indicator

A combination set consists of the fallowing part or parts:
a, Center head
b. Protractor head

¢, Square head
d. All of the preceding

-1b-



25. In the English system of measurement, the fraction "one-thousandth
inch" may be shown as:

a, 1/10" or 0,1"

b, 1/100" or 0.01"

¢, 1/1000" or 0.001"
d. 1/10000" or 9.Q001"

26, The standard micrometer divides the inch into:

a, 10 parts

b. 25 parts

¢, 1,000 parts
d. 100 parts

27, Eachk numbered division on the sleeve of the micrometer designates
the number of:

a. 10 thousandths
b. 25 thousandths
¢. 50 thousandths
d. 100 thousandths

28. The 0.001" graduation marks appear on the part of the standard
micrometer which is called the:

a, Spindle
b, Sleeve
¢. Thimble
d., Frame

29, A special scale on the sleeve of some micrometers permits measure-
ments to 1/10,000th of an inch. That scale is called:

a, Metric

b. Decimal

¢. Vernier

d, Fractional

30, The part of the micrometer which allows the proper touch control
sensitivity is called:

a., Ratchet stop

b. Thimble
c. Spindle
d. Anvil

31. Each of the lines on the slecve of the micrometer represerts a
travel of:

a. 0010"
b, .015"
c. LO20¢
d. .025"




32. The micrometer operates on one of the following principles:

a8, Gear and rack travel
b, Screw-thread-pitch movement
¢. DPulley diameter change

33. A precision tool for determining angles with extreme accuracy is
called a:

a. Gage block
b. Protractor
¢. Sine bar

d. Planer gage




Completion Test Items

Study each of the scales shown on the micrometers, vernier calipers, and
dial-indicating instruments, and record their reading in the blank provided.
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Matching Test Ttems

Identify the lettered tools (#-H) illustrated below by writing the letter
by in front of the name that identifies the tool.

,
N
a3
rA
h
=
5
-
i
H
a
v

. Center rare
7. Snav page

3, Radius page

Planer gape

Scrcw piteh gage

. —.. G. Vornler height rape
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ANOUAR KLY TQ QUINNMESTIX DOST-TEST

liatching Test Items

. a. 6 e. 3
b. 1 £. 5
c. 8 g, &
d. 2 he 7

Multiple Choice Tost Items

1. a 12. b 23. ¢
2, d 13. « 24, d
3. b 14, * 25. ¢
4, d 15. . 26, ¢
5. ¢ 16, ¢ 27. d
6, d 17. b 28. ¢
7. b 18. ¢ 29. ¢
8. a 19, t 30, a
9. ¢ 20. 4 31, d
19, b 21, < 32, b
11. b 22. b 33. ¢

- Completion Test Items

1. 1.436 7. =-.005 13, .052

2. 2.659 8. +,011 14, .987

3. +.054 9. -.012 15. .09¢

. 4., 3.803 10, .944 16, .178
5. =.0015 11. .345 17. .2665
6. +.030 12. .590 18, .4322

19, .375
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